Efficient uptake and rapid degradation of plasmid DNA by murine dendritic cells via a specific mechanism.
In spite of the important roles of dendritic cells in DNA-based therapies, the cellular uptake mechanism of plasmid DNA (pDNA) in dendritic cells is poorly understood. The present study was undertaken to investigate the binding and uptake of pDNA in vitro using a murine dendritic cell line, DC2.4 cells. A significant and time-dependent cellular association of [32P]pDNA with DC2.4 cells was observed at 37 degrees C and this fell markedly at 4 degrees C. The binding and uptake of [32P]pDNA were significantly inhibited by cold pDNA, polyinosinic acid (poly[I]), dextran sulfate, or heparin, but not by polycytidylic acid (poly[C]), dextran, or EDTA, suggesting that a specific mechanism mediated by a receptor like the macrophage scavenger receptor may be involved. The TCA precipitation experiments showed that DC2.4 cells rapidly endocytosed and degraded a significant amount of [32P]pDNA at 37 degrees C and released the degradation products into the medium. The pDNA degradation was also significantly inhibited by poly[I], but not poly[C]. The rate of pDNA degradation by DC2.4 cells was significantly higher than that by macrophages. A confocal microscopic study using fluorescein-labeled pDNA confirmed the rapid internalization and degradation of pDNA by the dendritic cells. Taken together, these results indicate that pDNA is efficiently taken up and rapidly digested by the dendritic cells via a specific mechanism. These findings may suggest the important role of the dendritic cells in the innate immune system for host defense.